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Critical Role for Mast Cells in IL-1β-Driven Skin Inflammation Accompanying a Disease-Asso-
ciated Nlrp3 Mutation
Y Nakamura,1 L Franchi,1 N Kambe,2 G Meng,3 W Strober4 and G Núñez1 1 Department of
Pathology and Comprehensive Cancer Center, University of Michigan Medical School, Ann
Arbor, MI, 2 Department of Dermatology, Chiba University Graduate School of Medicine,
Chiba, Japan, 3 Unit of Innate Immunity, Key Laboratory of Molecular Virology & Immunology,
Institut Pasteur of Shanghai, Shanghai Institutes for Biological Sciences, Shanghai, China and
4 Mucosal Immunity Section, Laboratory for Host Defenses, National Institute of Allergy and
Infectious Diseases, National Institutes of Health, Bethesda, MD
Cryopyrin-associated periodic syndromes (CAPS) are caused by aberrant IL-1β production induced
by NLRP3 mutations which can be recapitulated in mice with disease associated-mutant Nlrp3
(Nlrp3-KI mice). Similar to CAPS patients, Nlrp3-KI mice exhibited delayed growth and reduced
body weight accompanying with dermatitis rich in neutrophils. However, the mechanism that orches-
trates Nlrp3-dependent IL-1β-driven inflammatory disease remains unclear. We have uncovered a
role for the indigenous microbiota and mast cells (MCs) in triggering IL-1β-mediated inflammation
in the skin of Nlrp3-KI mice. Unlike normal cells, MCs expressing mutant Nlrp3 produced IL-1β in
response to LPS or TNF-α in vitro. MC deficiency greatly reduced disease in Nlrp3-KI mice and
reconstitution of MC-deficient mice (Nlrp3-KI KitW-sh/W-sh) with mutant MCs restored skin disease
which required expression of IL-1β in MCs. Also, systemic changes were induced in mutant MC-
reconstituted Nlrp3-KI KitW-sh/W-sh mice suggesting that skin inflammation induces IL-1β pro-
duction in blood leading to systemic changes in Nlrp3-KI mice. Surprisingly, neutralization of TNF-
α abrogated IL-1β production and skin disease in neonatal Nlrp3 mutant mice. In neonatal mice,
the microbiota induced TNF-α and IL-1β from MCs and promoted skin disease. Intradermal TNF-α
administratin triggered inflammation in Nlrp3-KI mice which was inhibited in the absence of IL-1β
or MC deficiency. Thus, the microbiota and MCs initiate cellular events leading to dysregulated IL-
1β production and skin inflammation in mice with CAPS-associated Nlrp3 mutation.
634
Isolation of an antifungal protein from human skin
K Hein,1 H Takahashi,1 J Schroeder2 and E Morita1 1 Department of Dermatology, Shimane
University Faculty of Medicine, Izumo, Japan and 2 Department of Dermatology, University
Hospital Schleswig-Holstein, Campus Kiel, Kiel, Germany
Skin infections caused by fungi are affecting the population worldwide, in which T. rubrum is the
most prevalent pathogen. Because of its rigid and immunoinhibitory cell wall, T. rubrum is resist-
ant to the antimicrobial proteins (AMPs) recently isolated from human skin such as human β-defensins
(HBDs) and the catheliciden LL-37. We hypothesized the presence of specific antifungal proteins
and isolated the T. rubrum-killing antimicrobial protein from human skin. As a source for isolation
of skin-derived antimicrobial proteins, we collected the stratum corneum from psoriatic patients,
atopic dermatitis patients and healthy subjects. The protein extracts from each purification step were
tested T.rubrum-killing activity in microbroth dilution antifungal assay. Since the protein extracts
from psoriatic patients showed the most potent antifungal activity against T. rubrum, the fungus-
specific antimicrobial protein was subsequently purified from psoriatic stratum corneum. The finally
isolated protein was identified as a reduced form of S100 Ca2+ -binding protein A7 (S100A7) or
psoriasin. Psoriasin was also found to contain antifungal activity against other dermatophyte species
such as T. mentagrophytes and M. canis. The MIC95 of psoriasin was 2 μM for all tested dermato-
phyte fungi in vitro. In conclusion, we report here a protein with strong antifungal activity isolated
from psoriatic stratum corneum, which probably plays a key role in preventing human skin from
fungal infections.
636 
Macrophage migration inhibitory factor (MIF) protects from chemically induced non-melanoma
epidermal tumors by promoting the recruitment of antigen-presenting cells to skin
T Brocks,1 O Fedorchenko,1 N Schliermann,1 A Stein,2 U Moll,3 J Bernhagen,4 Y Marquardt,5
R Heise,5 JM Baron5 and G Fingerle-Rowson1 1 Clinic I for Internal Medicine, University
Hospital Cologne, Cologne, Germany, 2 Institute of Pathology and Cytology, Cologne,
Germany, 3 Dept. of Pathology, State University of New York, Stony Brook, NY, 4 Institute of
Biochemistry and Molecular Cell Biology, RWTH Aachen University, Aachen, Germany and 5
Dept. of Dermatology and Allergology, RWTH Aachen University, Aachen, Germany
The response of the skin to environmental noxae is decisively shaped by the status of the immune
system. Yet, many of the factors controlling skin immunity have not been elucidated. Keratinocytes
strongly express and secrete the chemokine macrophage migration inhibitory factor (MIF), but they
lack significant expression of the MIF receptors CD74 and CXCR2/4. Using MIF knockout mice we
found that MIF acts to recruit MIF-receptor bearing antigen-presenting cells to dermis and epider-
mis as the numbers of F4/80+ DCs/macrophages are significantly decreased in complete and epi-
dermis-specific MIF-/- mice. In a model of human 3D skin rhMIF stopped the emigration of den-
dritic cells. Conversely, anti-CXCR2/4 antibodies reduced MIF-induced migration of DCs in vitro.
In the mouse model, reduced numbers of immune cells in MIF-deficiency were associated with
accelerated and increased formation of non-melanoma skin tumors during chemical carcinogene-
sis protocols (DMBA/TPA and BαP). The epidermis-specific MIF-/- only, not CD74-/- mice or CD44-
/- mice, recapitulates the phenotype of the complete MIF-/- which suggests that not immune-cell
derived MIF, but MIF produced by the keratinocytes is essential. These results provide evidence that
a chemotactic MIF gradient exists in skin, which is required to maintain innate immunity in epi-
dermis and dermis. Loss of MIF leads to a substantial loss of control on epithelial skin tumor for-
mation in models of chemical skin carcinogenesis. Our findings demonstrate that MIF clearly pos-
sesses tumor-suppressive activity in murine skin and strengthen the view of MIF as a molecular link
between inflammation and carcinogenesis.
635 
Microbiome Dynamics of Human Epidermis Following Skin Barrier Disruption
P Zeeuwen,1 J Boekhorst,3 E van den Bogaard,1 H de Koning,1 P van de Kerkhof,1 D Saulnier,3
S van Hijum,2 M Kleerebezem,4 J Schalkwijk1 and H Timmerman3 1 Dermatology, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands, 2 CMBI, Radboud University
Nijmegen Medical Centre, Nijmegen, Netherlands, 3 NIZO Food Research B.V., Ede,
Netherlands and 4 Host-Microbe Interactomics Group, Wageningen University, Wageningen,
Netherlands
Recent advances in sequencing technologies have enabled metagenomic analyses of human body
sites including gut, oral cavity, vagina and skin. Several studies have catalogued the composition of
bacterial communities of the surface of human skin, mostly under static conditions in healthy vol-
unteers. Skin injury will disturb the cutaneous homeostasis of the host tissue and its commensal
microbiota, but the dynamics of this process have not been studied before. Here we analyzed the
microbiota of the surface layer and the deeper layers of the stratum corneum of normal skin, and
we investigated the dynamics of recolonization of skin microbiota following skin barrier disruption
by tape stripping as a model of superficial injury. We observed gender differences in microbiota
composition and showed that bacteria are not uniformly distributed in the stratum corneum. Phy-
logenetic distance analysis was employed to follow microbiota development during recolonization
of injured skin. Surprisingly, the developing neo-microbiome at day 14 was more similar to that of
the deeper stratum corneum layers than to the initial surface microbiome. This suggests that the
microbiome of the deeper layers, rather than that of the superficial skin layer may be regarded as
the host indigenous microbiome. In addition, we also observed variation in the host response towards
superficial injury as assessed by the induction of antimicrobial protein expression in epidermal ker-
atinocytes. Characterization of the skin microbiome under dynamic conditions, and the ensuing
response of the microbial community and host tissue will shed further light on the complex inter-
action between resident bacteria and epidermis.
633
Immunoevasion by Staphylococcus aureus via alpha-hemolysin mediated killing of perivas-
cular macrophages
A Abtin,1 R Jain,1 B Roediger,1 AJ Brzoska,2 AJ Mitchell,1 L Ng,3 LL Cavanagh,1 N Firth2 and
W Weninger1 1 The Centenary Institute, Newtown, NSW, Australia, 2 School of Biological
Sciences, University of Sydney, Sydney, NSW, Australia and 3 Singapore Immunology
Network (SIgN), Agency for Science, Technology and Research (A*STAR), Singapore,
Singapore
Staphylococcus aureus (S. aureus) infections continue to represent a serious global health problem.
This bacterium produces a myriad of virulence factors such as the pore forming toxin alpha-hemolysin
(Hla), to evade immune cells and promote survival in the host. Hla represents the most important
determinant for the severity of staphylococcal skin infections. However, the exact mode of action
of Hla in the context of intact tissues in vivo is poorly understood. Here, we have found that Hla
strongly suppresses the recruitment of neutrophils to the site of cutaneous infection in vivo. The
reduced neutrophil recruitment was mirrored by the higher bacterial burden of WT S. aureus infected
tissue compared to Hla-deficient (ΔHla) S. aureus. Using intravital multi-photon microscopy, we
found that neutrophil adherence to inflamed dermal venules and subsequent extravasation in WT
S. aureus infected skin was markedly reduced as compared to infections with ΔHla S. aureus. In
addition, intravital imaging revealed that in ΔHla S. aureus infected skin approximately 80% of neu-
trophils preferentially extravasated in close proximity to perivascular macrophages, suggesting a
role for these cells in neutrophil homing. Strikingly, WT, but not ΔHla S. aureus, caused the rapid
destruction of perivascular macrophages in situ, which was also paralleled by a reduced availabil-
ity of proinflammatory cytokines as well as chemokines implicated in neutrophil homing. Collec-
tively, our data uncover a thus far unappreciated role of perivascular macrophages in the regula-
tion of cell trafficking in the earliest phase of cutaneous inflammation. They further show that cells
can be targeted by bacterial pathogens resulting in increased microbial survival and tissue destruc-
tion.
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Cutaneous recruitment of myeloid derived suppressor cells following innate immune signal-
ing limits T cell mediated skin inflammation
Y Skabytska, K Chen, S Kaesler and T Biedermann Dermatology, University of Tuebingen,
Tuebingen, Germany
To investigate how cutaneous innate immune signals translate into different qualities of immune
responses, we established a skin inflammation model based on TLR2 signals and the contact sen-
sitizer FITC. We applied FITC with or without TLR2/6 ligands Pam2Cys/FSL-1 or TLR2/1 ligand
Pam3Cys to FITC sensitized mice to mimic the presence of Gram positive bacteria. As read out of
immune consequences of TLR ligand exposure, FITC contact hypersensitivity (CHS) at the ear was
investigated one week later. Surprisingly, cutaneous exposure to TLR2/6 ligands did not enhance
but almost completely abrogated consecutively elicited FITC specific CHS. In line with this, RT-
PCR analysis showed a strong down-regulation of IL-6, IL-4 and IL-10 in these skin samples only.
At the same time, CD3+ T cells and the number of activated IFNγ producing T cells were signifi-
cantly decreased in these skin samples. In parallel, we found a significant increase of Gr1+CD11b+
myeloid derived suppressor cells (MDSC) during the early phase of FITC-CHS in the skin only in
previously Pam2Cys exposed mice. To investigate functional consequences of MDSC for cutaneous
inflammation, MDSC of Pam2Cys exposed mice were adoptively transferred to FITC sensitized mice
again suppressing FITC CHS. Further investigations confirmed that also living S. aureus bacteria
induced accumulation of MDSC following intracutaneous application. Consequently, we analyzed
patients with atopic dermatitis (AD) and cutaneous S. aureus colonization/infection and detected a
significant increase of MDSC in peripheral blood cells with the highest MDSC levels in eczema
herpeticum, a severe complication of AD due to immune suppression. Alltogether, these data show
for the first time that cutaneous exposure to bacterial TLR ligands of Gram positive bacteria induces
a negative feedback mechanism to limit skin inflammation by accumulating MDSC and that this
pathway can be sufficient to cause immune suppression both in lymphoid organs and in peripheral
tissues.
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A Novel Human Papillomavirus Vaccine (RG1-VLP) with Efficacy against Mucosal and Cuta-
neous HPV
C Schellenbacher,1 B Huber,1 S Shafti-Keramat,1 R Richard2 and K Reinhard1 1 Dermatology,
DIAID, Medical University Vienna, Vienna, Austria and 2 Pathology, Johns Hopkins University,
Baltimore, MD
Licensed human papillomavirus (HPV) vaccines are based on virus-like particles (VLP), self-assem-
bled from major capsid protein L1. Both vaccines prevent persistent infection with mucosal high-
risk types HPV16 and 18, which cause the majority of cervical and anal carcinomas and a subset
of other genital and oro-pharyngeal cancers. The quadrivalent vaccine also includes VLP of the
mucosal low-risk HPV6 and 11, which induce 90% of genital warts. However, these vaccines may
not protect against infections with over 20 less prevalent mucosal or cutaneous HPV. Immuniza-
tions with peptides of minor capsid protein L2, in contrast, induce low-titer but cross-protective anti-
bodies. Although L2 contains type-common motives, crucially involved in early viral infection, L2
is immunologically subdominant in the context of native virions or co-assembled L1/L2 VLP. To
improve immunogenicity of L2 we have generated chimeric RG1-VLP by genetic insertion of the
cross-neutralization L2 epitope RG1 within the immunogenic DE-surface loop of HPV16L1, result-
ing in a 360-fold display of the RG1 peptide by the assembled particle. Immunization with RG1-
VLP using human applicable adjuvant alum-MPL induced a strong immune response against HPV16
and broadly cross-neutralizing antibodies in both rabbits and mice. RG1-VLP antisera cross-neu-
tralized mucosal high-risk HPV18/31/45/52/58/26/33/35/39/68/59/68/73/69/53/34, mucosal low-
risk HPV6/11/32/40/44/70, common cutaneous HPV2/27/3/76, and genus-beta HPV5 but not HPV1/4
in both pseudovirion neutralization assays, and newly established infectivity assays using native
cutaneous HPV virions isolated from patients’ skin. Using a mouse genital challenge model, pas-
sive transfer with RG1-VLP immune serum efficiently protected mice against experimental infec-
tion with pseudovirions of twelve mucosal high-risk HPV16/18/26/31/33/35/45/52/56/58/59/68/73.
Immunization with RG1-VLP induces cross-neutralization against mucosal high-risk, mucosal low-
risk and cutaneous HPV in vitro and in vivo.
639 
Stress-induced chemokine production by hair follicles recruit Langerhans cell precursors to
skin
K Nagao,1 T Kobayashi,1 K Kabashima,2 M Ohyama,1 BE Clausen,3 MC Udey4 and M Amagai1 1
Dermatology, Keio University School of Medicine, Tokyo, Japan, 2 Dermatology, Kyoto
University, Kyoto, Japan, 3 Immunology, Erasmus University Medical Center, Rotterdam,
Netherlands and 4 Dermatology, National Institutes of Health, Bethesda, MD
Mammalian hair protects the body from a variety of environmental stimuli. Langerhans cells (LC)
are epidermal dendritic cells that have been observed to associate with hair follicles (HF) for unknown
reasons. LC self-renew in skin and arise from monocyte-derived precursors during inflammation,
but LC origins are incompletely characterized. Furthermore, mechanisms by which LC repopulate
epidermis also remain to be elucidated. Herein, we show that fate mapping or selective depletion
of monomyeloid precursors utilizing Lysozyme m-Cre mice (crossed to CAT-CAG-eGFP or ROSA26-
Diphtheria toxin mice) reveals lysozyme M-expressing LC precursors (pre-LC). Pre-LC rapidly infil-
trated perturbed epidermis exclusively through HFs in a CCR2/CCR6-dependent manner, deter-
mined by bone marrow transfer. CCR8-deficiency, in contrast, enhanced LC repopulation.
Mult-photon microscopy demonstrated that myeloid dendritic cells were massively recruited to HF.
We sorted HF keratinocytes into 5 subsets and found that HF differentially expressed mRNAs encod-
ing chemokines that represent CCR2/6 ligands. The infundibulum expressed CCL2 and the isthmus
expressed CCL20. Chemokine expression was not detected in CD34+ HF bulge cells in the basal
layer, but a distinct group of suprabasilar bulge cells exclusively produced the CCR8 ligand CCL8,
which was confirmed at the protein level. Thus, distinct HF subsets differentially enhanced or
inhibited recruitment of LC via stress-induced chemokine production. In skin grafts that were trans-
planted onto nude mice, recipient-derived pre-LC repopulated hair-bearing, but not hairless skin,
establishing HF as epidermal portals of entry for LC. Collectively, HF recruit and facilitate entry of
dendritic cells to sites of epidermal perturbation, suggesting a new paradigm regarding immune
cell trafficking during skin inflammation.
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NLRP-3-inflammasome activation by Propionibacterium acnes is a pivotal event in inflam-
matory acne
M Kistowska,1 S Gehrke,1 D Jankovic,1 K Kerl,1 A Fettelschoss,1 L Feldmeyer,1 A Navarini,1
J Schauber,2 E Contassot1 and LE French1 1 1. Department of Dermatology,
University Hospital, Zurich, Switzerland and 2 Department of Dermatology and Allergy,
Ludwig-Maximilian-University, Munich, Germany
Acne vulgaris (acne) is a frequent potentially severe inflammatory skin disease that affects 85% of
people age 12-24 and is characterized by comedones and inflammatory papules, pustules, and nod-
ules. The pathogenesis of this disease is multifactorial, with inflammatory lesions thought to be trig-
gered by proliferation of Propionibacterium acnes (P. acnes) in the anaerobic environment of the
hair follicles and involving activation of innate immune responses, such as those involving Toll-like
receptor 2 (TLR2). Here we identify the molecular mechanism by which P. acnes activates an innate
immune response resulting in in vivo neutrophil-rich skin inflammation characteristic of inflam-
matory acne. We show that P. acnes is a strong trigger of monocyte-macrophage IL-1beta, TNF, and
IL-6 secretion in vitro, as well as IL-1beta production in the skin in vivo. Exposure of monocytes to
P. acnes led to NLRP3-inflammasome activation, caspase-1 cleavage and processing of the mature
form of IL-1beta in a manner dependent on phagocytosis, subsequent lysosomal destabilization,
ROS production, and cellular K+ efflux. Consistent with this, in mice P. acnes induces neutrophilic
skin lesions reminiscent of acne in a NLRP3-inflammasome-, IL-1beta-dependent-, and TLR-2-
independent manner that requires the presence of antigen presenting cells of myeloid origin. The
central role of IL-1beta in mediating P. acnes-induced cutaneous inflammation was further verified
by selective blockade of neutrophilic skin infiltration in vivo upon administration of monoclonal
anti-IL1beta antibody. These findings indicate that sensing of P. acnes in the skin by the NLRP3
inflammasome can trigger IL-1beta-dependent, TLR-2 independent neutrophilic skin inflammation,
and identifies novel targets for the therapy of inflammatory acne vulgaris.
641 
Functional properties of dermal dendritic cells
D Terhorst,2 S Tamoutounour,1 K Crozat,3 M Guilliams,1 E Fossum,4 B Bogen,4 M Dalod,3
B Malissen1 and S Henri1 1 B&M MALISSEN Lab, Centre d’Immunologie Marseille - Luminy,
Marseille, France, 2 Dermatology, Charité Universitaetsmedizin Berlin, Berlin, Germany, 3
Centre d’Immunologie Marseille-Luminy, Marseille, France and 4 Centre for Immune
Regulation, University of Oslo, Oslo, Norway
Skin dendritic cells (DCs), sentinels of the skin immune system, are potent antigen presenting cells
and have the ability to stimulate T cells. Until now, it has been difficult to attribute a specific func-
tion to the distinct skin DC subsets, in response to pathogens or in peripheral tolerance mecha-
nisms avoiding auto-immune processes. Using transgenic mouse models such as the Langerin
(CD207)-DTR-EGFP mice, we described 5 skin DC subsets, expressing or not the langerin, CD103
and CD11b, and their migratory counterparts in the cutaneous lymph nodes. Our hypothesis was
that each subset was associated to a distinct functional property. We studied them in a context of
inflammation and of peripheral tolerance and assess their capacity to cross-present a self-antigen
expressed by the skin keratinocytes. The CD207+ CD103+ skin DCs was the only one able to cross
present this antigen to specific CD8+ T cells. Such activation leads to clonal deletion. We now found
that this DC subset belongs to the CD8α type DC family and expresses the chemokine receptor
XCR1. The XCR1 allows the discrimination of the CD8αDC type in all tissues and lymphoid organs.
We propose to use XCR1 as a unique marker for cross-presentating DCs and as a target for protec-
tive immunization against pathogens or cancer cells.
642 
Keratin 15 and VZV replication in skin
M Singh,1 M Caley,1 M Jones,2 J Breuer2 and E O’Toole1 1 Centre for Cutaneous Research, Barts
and the London SMD, Queen Mary University of London, London, United Kingdom and 2
UCL Division of Infection and Immunity, UCL, London, United Kingdom
Varicella-zoster virus (VZV) primarily infects epithelial tissue, replicating within differentiating ker-
atinocytes. Latent infection occurs in the sensory ganglia and reactivated VZV initially infects the
follicular isthmus, a pluripotent cell niche. We have studied this apparent link between VZV infec-
tion, replication and epithelial stem cells. Using VZV-infected lesional skin we demonstrated that
VZV colocalises with the stem cell marker, keratin 15 (K15), in follicular epithelium, sweat gland
and suprabasal epidermis. To confirm the relationship between K15 expression and VZV replica-
tion we infected immortalised (NTERT) and primary keratinocytes with VZV. We observed that VZV
infection caused an increase in K15 expression. Immortalised pachyonychia congenita cell lines
expressing varying levels of K15 and a normal control were infected with VZV and used in an organ-
otypic 3D model. Cell lines with increased K15 expression showed increased viral replication. To
confirm the link between K15 and viral infection we depleted K15 using siRNA and infected cells
with VZV. Depletion of K15 reduced the expression of immediate early and late markers of viral
replication by QPCR and Western blotting. K15 stimulation by vitamin D treatment increased viral
infection and replication as well as increasing expression of the Wnt inhibitor, Dickkopf 1. Stimu-
lating the Wnt pathway with Lithium which increases dephosphorylated β-catenin inhibited VZV
replication. Lesional VZV-infected patient skin showed nuclear vitamin D receptor and beta-catenin
expression with increased membranous plakoglobin. These data suggest that VZV enters cutaneous
stem cell compartments, requires K15 expression for replication and replication is responsive to
vitamin D. The up-regulation of K15 in VZV infected cells may induce increased keratinocyte plas-
ticity delaying keratinocyte differentiation to increase viral replication.
643
Metal allergens nickel and cobalt facilitate human Toll-like receptor 4 homodimerisation inde-
pendently of MD2
B Raghavan,1 SF Martin,2 PR Esser,2 M Goebeler1 and M Schmidt3 1 Dept. of Dermatology,
University of Würzburg, Würzburg, Germany, 2 Dept. of Dermatology, Allergy Research
Group, University Medical Centre Freiburg, Freiburg, Germany and 3 Dept. of Dermatology,
University of Giessen, Giessen, Germany
Development of contact allergies requires cooperation of adaptive and innate immunity. Nickel
(Ni2+) stimulates innate immunity by activating human Toll-like receptor 4 (hTLR4), the receptor
for bacterial lipopolysaccharide (LPS). The mechanism likely involves receptor dimerisation. Yet,
direct experimental evidence for metal-induced hTLR4 dimerisation is pending and the exact role
of the hTLR4 co-receptor MD2 is unclear. Moreover, the contribution of hTLR4 to proinflammatory
activation by related metal haptens is unknown. Here, we reveal cobalt (Co2+) as second metal
allergen activating hTLR4/MD2 and confirm a crucial requirement of the non-conserved metal-bind-
ing histidines H456/H458 in hTLR4 for Co2+-induced proinflammatory activation. Experiments with
a novel hTLR4 dimerisation mutant established dimerisation as mechanism of metal- and LPS-
induced hTLR4 activation. Yet, in interaction studies LPS required MD2 for dimerisation whereas
MD2 was dispensable for metal-induced dimerisation. Consistently, soluble hTLR4 (sTLR4) expressed
in the absence of MD2 inhibited metal- but not LPS-induced proinflammatory gene expression.
Notably, inhibition was abrogated using a dimerisation-incompetent or metal-binding deficient
sTLR4 variant. Our data raise the possibility to safely inhibit metal-induced hTLR4 responses using
sTLR4 derivatives.
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IL-33 triggers mast cell-mediated innate immunity against lethal herpes simplex virus infec-
tion through TNF-α and IL-6
R Aoki,1 T Kawamura,1 F Goshima,2 Y Ogawa,1 S Nakae,3 A Nakao,4 Y Nishiyama2 and S Shimada1
1 Dermatology, University of Yamanashi, Yamanashi, Japan, 2 Virology, Nagoya University
Graduate School of Medicine, Nagoya, Japan, 3 Systems Bioligy, Center for Experimental
Medicine and Systems Biology, The Institute of Medical Science, The University of Tokyo,
Tokyo, Japan and 4 Immunology, University of Yamanashi, Yamanashi, Japan
The essential contribution of mast cells (MCs) to bacterial host defense has been well established;
however, little is known about their role in viral infections in vivo. We have previously reported that
MCs were critically involved in host defense at herpes simplex virus 2 (HSV-2)-infected sites through
TNF-α and IL-6 production using a MC knock-in mouse model. We also indicated that MC-defi-
ciency resulted in impaired HSV clearance at the infection sites during the first 72 hrs p.i., suggesting
that MCs play a key role as the first line of defense against HSV rather than contributing to acquired
immunity. Interestingly, HSV did not directly induce TNF-α or IL-6 production by bone marrow-
derived MCs (BMMCs), whereas supernatants from HSV-infected keratinocytes induced production
of these cytokines by BMMCs without degranulation. Therefore, we examined which factor derived
from HSV-infected keratinocytes induced TNF-α and IL-6 production by BMMCs. We found that IL-
33, known as an “alarmin” in innate immune responses, was selectively expressed on damaged or
degenerating Pam 212 cells after in vitro HSV exposure, and the frequency of IL-33-expressing cells
was increased in a MOI dependent manner. Importantly, we found that TNF-α and IL-6 production
by BMMCs in response to the supernatants from HSV-treated Pam 212 cells was significantly reduced
by blockade of the IL-33 receptor, T1/ST2 on BMMCs. Conversely, IL-6 production was not affected
by neutralization of other cytokines including IL-1α, IFN-β and thymic stromal lymphopoietin (TSLP).
Furthermore, we found that recombinant IL-33 stimulated TNF-α and IL-6 production by BMMCs.
These results indicate that enhanced TNF-α and IL-6 production in MCs by supernatants from HSV-
infected keratinocytes is mediated by IL-33 signaling.
646
The skin-specific NKG2D ligand H60c directly triggers cytotoxicity in epidermal γδ T cells
A Ibusuki, K Kawai, Y Uchida and T Kanekura Department of Dermatology, Kagoshima
University Graduate School of Medical and Dental Sciences, Kagoshima, Japan
NKG2D is an activating receptor expressed on all NK cells and subsets of T cells including resident
murine epidermal γδ T cells, known as dendritic epidermal T cells (DETCs). Recognition of self lig-
ands induced on stressed, infected, or transformed cells by NKG2D triggers cytotoxicity or both
cytotoxicity and cytokine production in NK cells depending on the activation state, or costimula-
tion in CD8+ T cells. We reported previously that NKG2D ligation directly triggers both cytotoxic-
ity and cytokine production in resting DETCs. By contrast, a recent study reported that engagement
of NKG2D alone is not sufficient for DETC activation and provides only a costimulatory signal. We
found that the different outcomes of NKG2D ligation between the two studies were caused by the
difference in mAbs used for the NKG2D cross-linking. To determine the role of NKG2D in DETC
activation in a more physiological setting, we used recombinant NKG2D ligands including that of
H60c, which is expressed specifically in the skin, to engage NKG2D on DETCs. Stimulation of DETCs
with plate-bound recombinant NKG2D ligands induced exocytosis of cytotoxic granules but not
IFN-γ production. Inhibition of PI3K blocked the NKG2D-mediated degranulation, whereas Syk/ZAP-
70 was dispensable. DETCs killed H60c-transduced Ba/F3 cells, which did not express a ligand for
the DETC TCR as confirmed by staining with the soluble DETC TCR. Our result that recognition of
the skin-specific ligand by NKG2D on DETCs triggers cytotoxicity in the absence of TCR engage-
ment indicates an important role for NKG2D in DETC-mediated cutaneous immune surveillance.
648
CD40L induces an antimicrobial pathway against intracellular infection in human mono-
cytes
M Fabri,1 GM Klug-Micu,1 S Stenger3 and RL Modlin2 1 Dermatology, University of Cologne,
Cologne, Germany, 2 Dermatology, David Geffen School of Medicine at UCLA, Los Angeles,
CA and 3 Institute for Medical Microbiology and Hygiene, University Hospital of Ulm, Ulm,
Germany
The ability of T cells to activate antimicrobial pathways in infected macrophages is essential to host
defense against many intracellular pathogens. Here, we compared the ability of two T cell-medi-
ated mechanisms to trigger antimicrobial responses against Mycobacterium tuberculosis in humans,
CD40 activation and the release of IFN-γ. Given that IFN-γ activates a vitamin D-dependent antimi-
crobial response, we focused on induction of the key components of this pathway. We show that
activation of human monocytes via CD40L and IFN-γ, alone, and in combination, induces the
CYP27B1-hydroxylase, responsible for the conversion of 25-hydroxyvitamin D (25D) to the bioac-
tive 1,25-dihydroxyvitamin D (1,25D), and the vitamin D receptor (VDR). The activation of the vita-
min D pathway by CD40L and/or IFN-γ results in upregulated expression of the antimicrobial pep-
tides, cathelicidin and DEFB4, as well as an antimicrobial activity against intracellular M. tuberculosis.
Our data suggest that at least two parallel T cell-mediated mechanisms, CD40L and IFN-γ, activate
the vitamin D-dependent antimicrobial pathway and trigger antimicrobial activity against intracel-
lular M. tuberculosis, thereby contributing to human host defense against intracellular infection.
647
Delayed permeability barrier repair in beta-defensin 14 deficient mice
N Graumann,1 C Walker,2 C Neumann,1 J Harder,1 W Müller2 and E Proksch1 1 Dermatology,
University of Kiel, Kiel, Germany and 2 Life Science, University of Manchester, Manchester,
United Kingdom
The innate immunity barrier supports the permeability barrier in the defense against infection.
Beta-Defensins are antimicrobial peptides and are produced in the skin by various stimuli includ-
ing proinflammatory cytokines and bacterial infection. Mouse beta-defensin 14 (mBD-14), the ortho-
logue of human beta-defensin 3, has a broad antimicrobial activity. We previously showed that a
disruption of the physical barrier, which presumably increased invasion of bacteria, leads to an
upregulation of the expression of several antimicrobial proteins including mBD-14. Here we asked
whether a deficiency in the expression of mBD-14 in mice leads to a delay in skin permeability bar-
rier repair and asked for the mechanisms. Permeability barrier disruption in mBD-14 deficient-
mice was induced by tape-stripping until a several-fold increase in transepidermal water loss (TEWL)
was achieved. Repair of the skin barrier was monitored as recovery in TEWL. mBD-14-deficient
mice exhibited a significant delay in barrier repair at 1–24 h after tape-stripping as compared to
wild-type mice. The delay in barrier repair peaked at 7 h. Topical application of a solution of 1%
recombinant mBD-14 reversed the delay in permeability barrier at 7-24 h after treatment. Topical
application of mBD-14 was ineffective in the wild type control mice. Immunohistology revealed an
increase in mBD-1, mBD-3 and CRAMP expression in mBD-14 deficient and in wild-type mice after
barrier disruption. mBD-14 was neither expressed at base level nor after skin barrier disruption in
the deficient in contrast to the wild type mice. Further immunohistologies showed unchanged expres-
sion of involucrin, loricrin and filaggrin in deficient mice. Recently, it has been shown that mBD-
14 exhibits chemotactic activity. Since it is known that inflammatory signals are important for skin
permeability barrier repair, mBD-14-mediated modulation of specific inflammatory signals involved
in barrier repair might be a reason for the delayed permeability barrier repair in mBD-14 deficient
mice.
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Genotype-Phenotype correlations of Connexin26 epidermal skin disorders reveal differen-
tial sensitivity to skin microflora
S Donnelly,1 S Lang,1 MA van Steensel2 and PE Martin1 1 Department of Life Sciences, Glasgow
Caledonian University, Glasgow, United Kingdom and 2 Departments of Dermatology and
Clinical Genetics, GROW School for Oncology and Developmental Biology, University of
Maastricht, Maatricht, Netherlands
Dominantly inherited hyperproliferating skin disorders caused by mutations in Connexin26 fall
into two groups: a) KID syndrome (Keratitis-Ichthyosis-Deafness), an inflammatory skin disorder,
with patients prone to opportunistic infections and development of squamous cell carcinoma; b)
non-inflammatory disorders such as Vohwinkel syndrome. We hypothesized that KID–associated
Cx26 mutants are sensitive to peptidoglycan (PGN) isolated from skin microflora. The spatial local-
isation of Cx26 mutations was determined following transfection of HaCaT cells and confocal
microscopy. The response of cells expressing KID and non-KID mutations to PGN extracted from
the skin commensal Staphylococcus epidermidis and the opportunistic pathogen Staphylococcus
aureus was determined. ATP release via connexin hemichannels was monitored 15 min following
challenge in the presence or absence of a channel blocker. Interleukin-6 expression was determined
by real-time PCR following 6 hr challenge. KID mutants targeted to the plasma membrane but did
not form large gap junction plaques; non-KID mutants were trapped intracellularly. PGN (S. aureus)
evoked a greater release of ATP in KID mutant transfected cells than in cells transfected with wild-
type Cx26. No ATP release was observed in non-KID mutant cells or by PGN (S. epidermidis). In
KID mutant cells PGN (S. aureus) induced a greater interleukin-6 response than in cells expressing
wild-type Cx26 or non-KID mutants. Blocking acute KID hemichannel signalling prior to PGN
challenge returned this response to basal levels. PGN (S. epidermidis) had no effect on interleukin-
6 expression. The data identify a novel mechanism for KID pathogenesis and provide insight to the
genotype-phenotype relationships of Connexin26 skin disorders.
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Inflammatory reaction induced by streptococcus pyogenes group A-stimulated keratinocytes
in an in vitro keratinocyte model of infection
P Grange, E Régnier, E Crickx, L Elie, F Batteux, C Poyart, B Weill and N Dupin Université Paris
Descartes UPRES EA 1833, Paris, France
The gram-positive bacterium Streptococcus pyogenes (group A streptococcus or GAS) is one of the
most important pathogens that interact with keratinocytes in the cutaneous tissues. GAS can cause
numerous suppurative and inflammatory infections like erysipelas. Erysipelas is a common acute
bacterial dermo-hypodermitis responsible of strong morbidity. It is characterized by a low bacter-
ial isolation yield during bacteriological analysis contrasting with the strong local inflammation rais-
ing numerous questions concerning its pathogenesis. By using an in vitro model of GAS-infected
keratinocytes, we analyzed the expression of 336 inflammatory-related genes by RT-qPCR array. We
have shown that keratinocytes responded to GAS infection by up-regulating genes implicated in
the pro-inflammatory cytokines production and the reactive oxygen species (ROS) secretion asso-
ciated with important cell cytotoxicity. The major ROS produced was O2°- in a time- and dose-
dependent manner by the cytoplasmic NADPH oxydase. Superoxide anion production is respon-
sible for important necrosis of keratinocytes as well as the inhibition, but not complete, of the GAS
growth suggesting GAS resistance to the oxydative burst. Simultaneously, GAS-stimulated ker-
atinocytes are able to produce the chemokines CXCL2, IL-8 and in less extent TNF-alfa and to acti-
vate both, the NF-kappaB and the MAPK pathways. Using antibodies blocking intergin beta1 we
were able to decrease the induction of CXCL2 and IL-8 mRNA suggesting a possible role of the
integrin pathway in the GAS-stimulated keratinocyte innate immune reponse. Finaly, flow cytometric
analysis have shown the presence of CD15+ positive cells in bullous erysipelas consistant with the
chemokine production by keratinocytes. In conclusion, keratinocytes stimulated by GAS are able
to develop an innate immune response through ROS and pro-inflammatory cytokine production.
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Modulation of innate tetherin antiviral activity in mature Dendritic Cells can restrict HIV
replication and transfer
F Blanchet,1 R Stalder,2 M Lehmann,2 L Rio,2 B Mangeat2 and V Piguet1 1 Dermatology and
Wound Healing, Institute of Infection and Immunity - Cardiff University Hospital and School
of Medicine, Cardiff, United Kingdom and 2 Dermatology and Venereology - Microbiology
and Molecular Medicine, University Hospital and Medical School of Geneva, Geneva,
Switzerland
Dendritic cells (DC) located at mucosal surfaces are among the first immune cells to encounter dis-
seminating pathogens. The restriction factor tetherin (also known as CD317, BST-2 or HM1.24) has
been shown to potently restrict HIV-1 release by retaining viral particles at the cell surface. We report
here that basal tetherin expression in Myeloid (MyDC) and Monocyte-Derived DC was upregulated
by IFN-α treatment. In contrast to Hela or 293T cells, infectious viral release in DC was only mod-
estly affected in the absence of Vpu compared to wild-type viruses. Strikingly, immunofluorescence
analysis revealed that tetherin was excluded from HIV-containing Tetraspanin-Enriched Microdomain
(TEM) even when cells were pre-treated with IFN-α. In contrast, in LPS-mediated mature DC, there
was a dramatic tetherin relocalization to the TEM in mature DC. LPS-induced localization of teth-
erin in TEM correlated with an increase in restriction of DC-mediated HIV-ΔVpu transfer to CD4+
T cells. In conclusion, we unravel that HIV replication in DC and spread toward target T cells by-
pass tetherin restriction due to viral trafficking via Tetherin-Excluded Microdomains. This lack of
tetherin restriction could however be overcome with TLR4 agonists restoring an efficient Tetherin-
mediated innate antiviral restriction.
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S100 ‘alarmins’ and NALP1 inflammasome mediate UVB induced IL-1 beta release in epi-
dermal keratinocytes
R Wolf, S Zwicker, D Bureik and T Ruzicka Department of Dermatology and Allergology,
Ludwig-Maximillian University, Munich, Germany
The skin is the first line of defence and protects against physical stress, such as environmental irra-
diation. UVB induces a cutaneous inflammation through IL-1 beta release with subsequent infil-
tration of inflammatory cells. In epidermal keratinocytes, UVB leads to activation of caspase-1
through activation of both NALP3 and AIM2 inflammasomes that are required for IL-1 beta secre-
tion. Here, qPCR and ELISA analysis showed that UVB increases IL-1 beta expression which is fur-
ther amplified by inflammasome-inducing IFN gamma in human keratinocytes. Further, we observed
a novel inflammasome NALP1 that is additionally involved in UVB induced IL1-beta production.
In epidermal keratinocytes, UVB induced NALP1-associated caspase-5 dose- and time-dependently
compared with caspase-1 by qPCR and immunoblot analysis. In addition, UVB differently increased
the antimicrobial peptides psoriasin (S100A7) and koebnerisin (S100A15) in keratinocytes that
amplify the inflammatory response as chemoattractants and ‘alarmins’. Further, psoriasin is able to
potentiate the UVB-triggered IL-1 beta release by keratinocytes as shown by ELISA. We therefore
suggest an UVB-mediated amplification loop through activation of inflammasomes, such as NALP1,
and S100-’alarmins’ that synergize to promote skin inflammation.
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A role of transcriptional factor PU.1 in the gene expression of dendritic cells
N Kitamura,1 C Nishiyama,2 N Nakano,2 T Yashiro,2 S Kanada,2 M Hara,2 H Ogawa,1 K Okumura2
and S Ikeda1 1 Dermatology and Allergology, Juntendo University Graduate School of
Medicine, Tokyo, Japan and 2 Atopy (Allergy) Research Center, Juntendo University Graduate
School of Medicine, Tokyo, Japan
The MHC class II on antigen presenting cells express antigenic peptide and regulates activation of
the T cell through TCR. Activation of T cell mediated by TCR/MHC class II interaction involve in
several immune-related diseases including atopic dermatitis, and contact hypersensitivity. However,
the mechanism of expression of the MHC class II on dendritic cells (DCs) is still obscure. We have
previously found that siRNA treatment of a transcription factor PU.1 recovered contact hypersen-
sitivity in mice. This observation prompted us to analyze the role of PU.1 in MHC class II expres-
sion in dendritic cells. We performed a reporter assay, an electrophoretic mobility shift assay (EMSA),
and a chromatin immuno-precipitation (ChIP) assay to evaluate the effect of PU.1 in transcription
of MHC class II, in murine bone marrow-derived DC (BMDC).Effects of PU.1 on MHC class II pro-
moter function and its gene expression were also analyzed by above-mentioned methods in addi-
tion to quantitative PCR and FACS with using PU.1 siRNA. ChIP assay revealed that PU.1 constitu-
tively bound to the CIITA first promoter (pI) independent from resting/stimulating conditions, whereas
histone acetylation status of the CIITApI was dramatically down-regulated by LPS-stimulation, result-
ing in significant decreaseof transcripts of MHC class II and CIITA. Reporter assay and EMSA showed
that PU.1 trans-activated the CIITApI through direct binding via a PU.1-binding sequence located
at just upstream of transcription initiation site. Knock down of PU.1 by siRNA resulted in down-
regulation of CIITA transcription, histone acetylation of the CIITApI, cell surface expression of MHC
class II expression and T cell stimulation activity. PU.1 plays critical roles in MHC class II expres-
sion as transcription factor and epigenetic regulator.
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Toll like receptor genes polymorphism in atopic dermatitis patients
M Zablotna, B Nedoszytko, J Glen, M Trzeciak and J Roszkiewicz Dermatology, Medical
University of Gdansk, Gdansk, Poland
One of the dominant pathological point of atopic dermatitis (AD) was high frequency of skin infec-
tions caused by Staphylococcus aureus . The main cause of such situation was the dysfunctions of
skin innate immunity mechanisms, such as decreased expression of antibacterial peptides in the
skin, decreased of cellular defence mechanisms caused by domination of TH2 lymphocytes and dis-
turbances of structure and function of toll like receptors (TLR) cellular proteins which recognize
bacterial products. The aim of our study was to analyze the association between atopic dermatitis
frequency and polymorphisms in TLR-2, 4 and 9 genes. Material and methods 203 patients with
atopic dermatitis and 171 healthy persons were included in the study. From each person 5 ml periph-
eral blood were collected, genomic DNA were isolated and using PCR based methods polymor-
phisms of TLR genes were determined. Three polymorphism were analyzed: +869 A/G of TLR-4
gene, -1237C/T of TLR9 gene and Arg753Gln of TLR-2 gene. The results were statistically analyzed
using χ2 Pearson tests. Results We have found, that in comparison to the healthy controls, the patients
with AD more frequently have polymorphic variant of Gln 753 of TLR-2 gene that encods nonfuc-
tional form of its receptor ( 10,8% vs 4,7%, p=0,02). The presence of this allele increased the risk
of AD ( OR=2,3; 95% CI (0,97-5,29); p=0,039. We have found no differences in the frequency of
alleles and genotypes of TLR- 4 and TLR-9 genes polymorphisms in both compared groups. Con-
clusion Our results suggests, that TLR-2 gene variant coding nonfunctional receptor could play the
role in the pathogenesis of atopic dermatitis.
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A comparison of the innate immune responses of keratinocytes to probiotics and skin com-
mensals
T Prince,1 AJ McBain2 and CA O’Neill1 1 School of Translational Medicine, University of
Manchester, Manchester Academic Health Sciences Centre, Manchester, United Kingdom
and 2 School of Pharmacy and Pharmaceutical Sciences, University of Manchester,
Manchester, United Kingdom
Probiotics have been defined as “Live microorganisms which when administered in adequate amounts
confer a health benefit on the host”. Studies in the gut have demonstrated that probiotic bacteria
modulate innate immune responses in epithelial cells. Previously, we demonstrated the potential
of probiotic bacteria as therapeutic agents for skin, particularly in the prevention of infection. In the
current study, we have investigated the effect of two probiotic strains, L. reuteri ATCC 55730, and
L. rhamnosus GG, on the innate immune responses of keratinocytes. For comparison, the responses
elicited by a skin pathogen, S. aureus, and a skin commensal, S. epidermidis were also investigated.
Normal human epidermal keratinocytes (NHEK) were exposed to 108 cfu/ml of each of the probi-
otics, 106 cfu/ml S. aureus, and 104 cfu/ml S. epidermidis for 12 hours. Additionally, NHEK were
pre-exposed to either the probiotics or S. epidermidis for 1 hour prior to infection with S. aureus for
12 hours. Toll-like receptor 2 gene expression and IL-8 production were measured using qRT-PCR
and ELISA respectively. Toll-like receptor 2 mRNA expression was significantly increased in NHEK
pre-exposed to S. epidermidis prior to S. aureus infection (P=0.009) while none of the other bacte-
ria induced any significant change in TLR2 mRNA production. There was a non-significant trend
toward increased IL-8 production by NHEK in response to L. reuteri in ELISA assays. In conclusion,
we suggest that S. epidermidis may act to prime NHEK against S. aureus infection by upregulating
TLR2 expression in the presence of S. aureus. Conversely, this does not appear to be the case with
either of the probiotic strains used. However, L. reuteri may improve S. aureus clearance from skin
wounds through production of the neutrophil chemoattractant, IL-8.
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Aryl Hydrocarbon Receptor (AhR) Ligands Are Detected In Skin Scales Of Malassezia-Asso-
ciated Diseases
E Melliou,1 N Mexia,1 M Denison,2 G Gaitanis,3 ID Bassukas3 and P Magiatis1 1 University of
Athens, Athens, Greece, 2 University of California, Davis, CA and 3 University of Ioannina,
Ioannina, Greece
We have previously shown that Malassezia yeasts produce in vitro potent Aryl hydrocarbon recep-
tor (AhR) ligands including indirubin, indolo[3,2-b]carbazole (ICZ), 6-formylindolo[3,2-b]carbazole
(FICZ), malassezin and pityriacitrin. This property is widespread in Malassezia species yet in the
species M. furfur it has been associated with seborrheic dermatitis (SD) and pityriasis versicolor
(PV) isolates. Our aim was to evaluate skin scale extracts from diseased (PV and SD) and healthy
volunteers for their AhR inducing ability and the existence of the aforementioned substances.
Seven patients (6 SD, 1 PV) and 3 healthy volunteers were included in this study. Initially the skin
extracts from the 10 volunteers were evaluated for AhR inducing activity in HepG2 cells trans-
fected with a luciferase reporter gene. In a next step, to further relate this activity to Malassezia
metabolites the same skin extracts were investigated with LC/MS/MS. The skin extracts from patients
showed 10-1000 times stronger AhR inducing activity than the skin extracts from the healthy vol-
unteers. Interestingly the extracts showed no activity in a relevant mouse cell line. The presence of
FICZ, ICZ, malassezin, indirubin and pityriacitrin in the skin extracts was confirmed by LC/MS/MS.
The same compounds have also been identified in M. furfur extracts. Substances like malassezin
have been indentified solely from this yeast and are considered chemical signatures. These findings
support the Malassezia origin of these potent AhR ligands on the skin. Our findings demonstrate for
the first time the presence of potent AhR ligands on the skin and relate them with certain Malassezia
-associated diseases. Furthermore, they underscore this yeast as the source for their in vivo pro-
duction and confirm Malassezia implication in skin diseases as is SD.
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The human axillary environment harbors 2 microbiome ecotypes
C Callewaert,1 FM Kerckhof,1 MS Granitsiotis,2 M Van Gele,3 T Van de Wiele1 and N Boon1 1
Ghent University, Ghent, Belgium, 2 Helmholtz Center, Munich, Germany and 3 Ghent
University Hospital, Ghent, Belgium
The human axillary vault is an ideal environment for a large number of microorganisms, which are
of particular interest in the formation of body odour. Previous research performed on the axillary
microbiome was mainly based on culture-dependent techniques. Here, a molecular-based study
was conducted on 50 healthy subjects in order to describe the interpersonal, intrapersonal and
temporal diversity of the axillary microbial community by means of pyrosequencing and denatur-
ing gradient gel electrophoresis. Both techniques clearly designated the existence of two distinct
armpit types, in which 65% of the cases Staphylococcus species, and 35% of the cases Corynebac-
terium species were the abundant microorganisms. Particularly the Corynebacterium species have
been shown to contribute to axillary malodour. The clustering did not seem to depend on nation-
ality or age. The gender had a substantial influence with the female subjects predominantly clus-
tering in the Staphylococcus group. The deodorant usage had a considerable impact, with a linear
increasing microbial diversity and richness, when a higher frequency of deodorant was applied.
The intrapersonal diversity, when observing the left and right axillary community of one person, was
generally low, with still the half of the total analysed axillary samples showing differences in band
pattern, suggesting left-right asymmetry. When assessing the temporal diversity, a relatively stable
pattern was perceptible, indicating a robust core axillary microbiome. Only 1 out of 27 followed-
up subjects experienced a bacterial community switch, going from the Corynebacterium to the
Staphylococcus armpit type. The enhanced understanding of the axillary microbiome is necessary
to gain further insight into the malodour generation.
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Human skin explants: a model to study the interaction between epidermal cells and the cuta-
neous microbiota
G Percoco,1 Y Ramndani,1 M Bénard,2 C Merle,3 T Jaouen,4 E Lati,3 M Feuilloley,4 L Lefeuvre,5
A Driouich1 and M Follet-Gueye1 1 Glycobiology and Plant Extracellular Matrix (GlycoMev)
laboratory, Mont Saint Aignan, France, 2 Cell Imaging Platform of Normandy (Primacen),
Mont Saint Aignan, France, 3 Bio-Ec laboratory, Longjumeau, France, 4 Laboratory of
Micobiology Signals and microenvironnement, Evreux, France and 5 Laboratoires
Dermatologiques d’Uriage, Courbevoie, France
The skin represents an optimal habitat for a wide range of microorganisms. So far, a large number
of studies have been devoted to investigate the interaction between bacteria and cutaneous cells in
order to elucidate the role of the epidermal microbiota in the physiopathology of the skin. Most of
them have been carried out using keratinocyte cell lines or animals as model to conduct the research.
The aim of the present work was to investigate the molecular response to microbial stimuli of a
less-used model, the human skin explants. Using human skin explants, we have studied the response
of human epidermis to Staphylococcus epidermidis and Pseudomonas fluorescens at both gene and
protein levels. We have shown that both bacteria are able to increase the expression of anti-micro-
bial peptide genes (AMPs) including hBD2, hBD3 and RNase7. In contrast, no variation in the expres-
sion of toll-like receptor (TLRs) genes was observed, except for TLR2. The selected bacteria are able
to significantly upregulate the expression of pro-inflammatory cytokines IL-1 alpha and beta and
IL-6. Processing skin biopsy by laser capture microdissection, we found that the expression of
AMPs and TLR2 mRNAs increased significantly in the uppermost layers of the epidermis after bac-
terial stimulation. In contrast, the expression of pro-inflammatory cytokines IL-1 alpha and beta, and
IL-6 increased specifically in the basal layer of the epidermis. The localization of the proteins encoded
by these genes was confirmed by immunoflorescence using specific antibody. Together, our find-
ings indicate that human skin explants are a valid and alternative tool to study the interaction between
the cutaneous cells and the epidermal microbiota
660
MALP2 regulates the SCD/FADS2 proinflammatory signalling in human SZ95 sebocytes
CC Zouboulis and S Angres Departments of Dermatology, Venereology, Allergology and
Immunology, Dessau Medical Center, Dessau, Germany
In previous own studies, stearoyl-CoA desaturase (SCD) affected both lipogenesis and proinflam-
matory sebaceous gland signalling in animals and human sebocytes in vitro. SCD is a key enzyme
in bactericidal fatty acid (FA) biosynthesis together with FA desaturase 2 (FADS2), an enzyme cat-
alyzing the conversion of the essential FA linoleic acid to the proinflammatory arachidonic acid.
On the other hand, we have reported that bacterial antigens, and not P. acnes itself, may be involved
in the development of inflammatory acne lesions. Indeed, lipopolysaccharides but mostly
macrophage-activating lipopeptide 2 (MALP2), a ligand of the Toll-like receptor 2 (TLR2), induces
the expression of SCD and FADS2 and stimulates the secretion of IL6 and IL8 in SZ95 sebocytes.To
further elucidate the inflammatory signalling interaction and biological significance of MALP2, SCD
and FADS2 in sebocytes, SZ95 sebocytes were treated with MALP2 (10, 50 ng/ml), and the com-
bination of MALP2 and the SCD inhibitor FPCA (10-8 and 10-6 M). PMA and dexamethasone were
used as controls. Cytotoxicity was determined by the LDH assay. SCD, FADS2 and TLR2 mRNA lev-
els were assessed by semiquantitative RTPCR and protein expression by western blot analysis. Deter-
mination of IL6 and IL8 cell release was evaluated by ELISA. MALP2 enhanced TLR2 mRNA levels
(up to 128%) at 12-24 h, SCD mRNA (up to 25%) and protein (up to 63%) levels at 1.5-12 h, and
FADS2 mRNA (up to 49%) and protein (up to 42%) levels at 6-24 h in SZ95 sebocytes. A clear proin-
flammatory pattern was registered: MALP2 strongly upregulated IL6 (up to 110%) and IL8 (up to
335%) secretion. Concomitant treatment with MALP2 and the SCD inhibitor FPCA reduced the
MALP2-enhanced SCD and FADS2 mRNA and IL8, but not IL6, protein levels. In conclusion, MALP2
induces the expression of its receptor TLR2 and stimulates the SCD/FADS2 pathway in human
sebocytes. While the MALP2-enhanced proinflammatory IL8 secretion is - at least partially -
SCD/FADS2-dependent, the sebaceous gland characteristic IL6 increased secretion is independent.
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Epidermal growth factor receptor inhibitors selectively inhibit the expression of human β-
defensins induced by Staphylococci
K Park, R Onmori, K Imoto and H Asada Department of Dermatology, Nara Medical University,
Kashihara, Japan
Epidermal growth factor receptor inhibitors have been successfully established in the therapy of var-
ious solid tumors. However, there are a considerable number of patients who were developed
cutaneous adverse effects such as follicular acneiform eruptions, xerosis and chronic paronychia.
These dermatologic toxicities have led to incompliance as well as dose reduction or even cessation
of the anti-EGFR therapy and have been shown to compromise the patients’ quality of life. Yet, a
mechanism of EGFR inhibitor-induced cutaneous adverse effects is still unknown. The epidermis
serves as a front line of defense against the invasion of pathogenic microbes and acts as a crucial
site for innate immune responses. Keratinocytes stimulated by microbial organisms secrete not only
a variety of cytokines, chemokines and growth factors, but also antimicrobial peptides such as human
β-defensins. The expression of human β-defensins are induced by inflammatory stimuli such as path-
ogenic bacteria and actively contribute to host defense by inactivating microorganisms. In this study,
we analyzed how EGFR inhibitors affect innate immune responses in keratinocytes upon contact
with the pathogen Staphylococcus aureus and the commensal Staphylococcus epidermidis. We
studied the expression of human β-defensins in cultured karatinocytes stimulated by the secretion
products of S. aureus and S. epidermidis. Next, we investigated the effects of EGFR inhibitors, such
as gefitinib and erlotinib, on the expression of human β-defensins against these microorganisms.
We observed S. aureus mainly induced the expression of human β-defensin 1 and 3, while S. epi-
dermidis induced the expression of human β-defensin 2 and 3. In addition, we demonstrated EGFR
inhibitors suppressed the expression of human β-defensin 2 and 3 induced by S. epidermidis, but
did not suppress the expression of human β-defensin 1 and 3 induced by S. aureus. We suggest that
EGFR inhibitors may cause cutaneous adverse effects through perturbing innate immune system
maintained by commensal bacteria.
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Already prenatal human keratinocytes are engendered with specific immune functions to
tackle invading pathogens
N Iram,1 M Mildner,2 M Prior,1 P Petzelbauer,3 C Fiala,4 S Hacker,5 E Tschachler2 and A Elbe-
Bürger1 1 Dermatology, Division of Immunology, Allergy and Infectious Diseases, Laboratory
of Cellular and Molecular Immunobiology of the Skin, Medical University of Vienna, Vienna,
Austria, 2 Dermatology, Research Division of Biology and Pathobiology of the Skin, Medical
University of Vienna, Vienna, Austria, 3 Dermatology, Skin & Endothelium Research Division,
Medical University of Vienna, Vienna, Austria, 4 Gynmed-Ambulatorium, Vienna, Austria and
5 Plastic Surgery, Medical University of Vienna, Vienna, Austria
Pattern recognition receptors (PRRs) play a major role in cutaneous host defense against a variety
of pathogens as well as in the pathophysiology of several inflammatory skin diseases. To under-
stand their role in the acquisition of immunological competence we conducted a comprehensive
study to quantify mRNA expression, evaluate protein levels and function of PRRs in the developing
human skin before and after birth and compared it with adults. Quantitative real-time PCR revealed
that already prenatal skin expresses the same spectrum of PRRs as adult skin. Immunofluorescence
analysis showed that keratinocytes express TLRs 3, 6 as well as NOD2 at a quite similar intensity
in fetal as well as in adult skin, while neither dendritic cell precursors in prenatal skin nor dendritic
cells in adult skin show reactivity for these markers. Organotypic skin cultures revealed a similar
differentiation potential of fetal, neonatal and adult keratinocytes with regard to histology and dif-
ferentiation marker expression. Also the immunoreactivity of TLRs 3 and 6 as well as NOD2 was
comparable in all three age groups. Activation of keratinocytes with the synthetic TLR3 ligand poly
(I:C), mimicking viral ds RNA, induced high secretion of CCL3 and CCL4 as well as IFN-inducible
chemokines (e.g. CXCL9-11) in fetal keratinocytes suggesting that already prenatal skin possesses
an effective antiviral innate defense program.
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Activity of antimicrobial peptides: camel, citropin, protegrin, temporin A and lipopeptide
against biofilms formed by clinical strains of Staphylococcus aureus and their safety profile
on HaCaT keratinocytes
M Dawgul,1 W Baranska-Rybak,2 A Karafova,1 M Jaskiewicz,1 M Pikula2 and W Kamysz1 1
Faculty of Pharmacy, Medical University of Gdansk, Gdansk, Poland and 2 Faculty of
Medicine, Medical University of Gdansk, Gdansk, Poland
The therapy of staphylococcal skin infections is facing several difficulties caused essentially by the
development of resistant strains and the growth of staphylococcal biofilms. Bering in mind that
biofilm-related infections are very often difficult or even impossible to treat due to their tendency
to return after the withdrawal of antibiotics the development of novel antimicrobial therapies based
on AMPs seems to be reasonable. The purpose of this study was to synthesize a group of antimi-
crobial peptides and investigate their antistaphylococcal activity against plantonic cells and biofilms
formed by clinical strains as well as to determine their safety on HaCaT keratinocytes. We have
examined 5 antimicrobial peptides: camel, citropin, protegrin, temporin A and lipopeptide Palm-
KK-NH2 and 8 conventional antimicrobials (ampicillin, clindamycin, chloramphenicol, erythro-
mycin, fusidic acid, mupirocin, vancomycin). Minimal inhibitory concentration (MIC) and minimal
bactericidal concentration (MBC) were determined on 30 clinical strains. AMPs turned out to be
very effective against clinical isolates, including strains resistant to antibiotics. Biofilms were cul-
tured on polystyrene surfaces for 1, 2 and 3 days. The susceptibility of structures to conventional
antibiotic was reduced by up to 1000 fold in comparison to planctonic cells, while for AMPs a slight
decrease of activity was observed. The results obtained for HaCaT keratinocytes show that the major-
ity of the examined peptides do not exert any toxic effect on HaCaT cells in their antimicrobial
concentrations. The most promising peptides seem to be citropin and temporin, as they were toxic
only in two highest concentration (50 and 100 μg/ml), with relatively low MIC values.
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Sphingosine-1-phosphate and TLR2 signalling enhance inflammatory cytokine production and
cell migration in human dermal fibroblasts
S Hamidi, M Schäfer-Korting and G Weindl Institute for Pharmacy (Pharmacology and
Toxicology), Freie Universität Berlin, Berlin, Germany
The lysophospholipid Sphingosine-1-phosphate (S1P) is a key regulator of diverse biological activ-
ities such as inflammation, cell migration, and wound healing. Most of the effects of S1P are medi-
ated by five distinct G protein-coupled receptors (S1PR1-S1PR5). Recent studies suggest that cross-
talk between S1P receptor (S1PR) and Toll-like receptor (TLR) signalling pathways differentially
modulates immune responses. Previously, we have shown that TLR2/1 and TLR2 ligation lead to
increased production and secretion of pro-inflammatory cytokines in normal human dermal fibrob-
lasts (NHDF), whereas a small increase is observed after stimulation with TLR3, TLR4 and TLR9
agonists. The aim of the present study was to elucidate the interaction between S1PRs and TLRs in
context of inflammation and cell migration. NHDF express S1PR1, S1PR2 and S1PR3, as shown by
quantitative real-time RT-PCR. Stimulation with S1P resulted in a time- and concentration-depend-
ent increase of IL-6 and IL-8 mRNA expression and secretion. Pro-inflammatory cytokine produc-
tion was markedly increased when Pam3CSK4 (TLR2/1 agonist) and S1P were used in combina-
tion. In contrast, no synergistic or additive effect was observed after co-stimulation with poly(A:U),
LPS or CpG ODN, respectively. Next, we investigated the influence of S1P and Pam3CSK4 on the
wound healing process in vitro by the scratch assay. S1P accelerated wound closure (scratch) in a
concentration-dependent manner. Similarly, TLR2/1 activation increased fibroblast migration, which
was further enhanced in the presence of S1P. Collectively, these findings indicate that cross-talk
between S1PRs and TLR2 signalling pathways may have an important role in regulation of dermal
immune responses and cell motility.
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Critical role of cytokine environment for TLR-ligand induced DC phenotypes
T Volz, S Kaesler, M Röcken and T Biedermann Department of Dermatology, University
Hospital, Tübingen, Germany
Vaccination against infection or cancer aims to establish effective immune responses, however,
especially tumor immunotherapy still awaits further improvement. Dendritic cells (DC) are critical
in the transition of innate immune signals to adaptive immune responses and therefore for successful
immunizations. Clinical trials directly applying DC as well as adjuvants inducing DC activation gen-
erated divergent results. It is well known that Toll-like receptor ligands (TLR-L) act as adjuvants
leading to DC maturation and DC cytokine production such as pro-inflammatory IL-12 or anti-
inflammatory IL-10. The cytokine environment during DC activation represents an additional level
of DC regulation that has not been well characterized in combination with the other signals. To this
end, we investigated the influence of important stromal and developmental cytokines, TGF-β, IL-4
and GM-CSF on DC activation and phenotypes. Activation of DC with TLR-L led to upregulation of
MHC II, CD80 and CD86 independent of IL-4 and GM-CSF but was reduced by TGF-β. Differences
were seen in DC cytokine production depending on both cytokine environment and TLR-L: IL-4
and GM-CSF led to amplification of pro-inflammatory IL-12p70 production induced by LPS (TLR4-
L), imiquimod (TLR7-L) and CpG (TLR9-L) while TGF-β failed to do so. Further stabilization of an
inflammatory DC phenotype was achieved by inhibition of anti-inflammatory IL-10 induced by these
TLR-L by IL-4 and GM-CSF with the exception of LPS induced IL-10 by GM-CSF. In sharp contrast,
the stromal cytokine TGF-β amplified TLR-L induced IL-10 levels. Surprisingly, IL-12p70 produc-
tion was markedly reduced when DC were stimulated with TLR2-L (Pam2Cys, Pam3Cys, FSL-1) in
the presence of IL-4 or GM-CSF, whereas IL-10 levels were suppressed as with TLR4-L, TLR7-L or
TLR9-L. Our data demonstrate that the cytokine environment present during DC activation is most
critical in determining the DC phenotype. This is of utmost importance for understanding patho-
genesis of chronic inflammatory diseases and design of vaccination and treatment strategies.
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Role of the extra-cellular danger signal adenosine-5’-triphosphate on the 1-fluoro-2,4-dini-
trobenzene-induced maturation of THP-1 cells
JD Martins,1 BM Neves,2 M Gonçalo,3 MC Lopes,1 MR Domingues2 and MT Cruz1 1 Centro de
Neurociências e Biologia Celular de Coimbra e Faculdade de Farmácia, Universidade de
Coimbra, Coimbra, Portugal, 2 Departamento de Química, Universidade de Aveiro, Aveiro,
Portugal and 3 Faculdade de Medicina (Serviço de Dermatologia), Hospital da Universidade
de Coimbra, Coimbra, Portugal
The identification of the innate immune and cellular stress response pathways triggered by contact
allergens has seen significant progress during the last years and a particular feature of contact aller-
gens is their irritancy or adjuvanticity. In this context purines may function as extra-cellular signals
crucial for the development of xenoinflammation. The objective of the present work is to elucidate
the contribution of ATP produced by keratinocytes in dendritic cell maturation triggered by skin sen-
sitizers. A marked and rapid increase of extracellular ATP levels was observed following HaCaT
exposure to DNFB. When added to THP-1 cell cultures, ATP significantly increased mRNA levels
of the inflammatory cytokines IL-1β and IL-8, the maturation marker CD86 and the heme oxyge-
nase 1, as observed by quantitative RT-PCR. Slight increases of CCR7, CD40, CD83 and TNF-α and
a decrease of CXCR4 mRNA levels were also detected. At the molecular level, ATP exposed-THP-
1 showed increased levels of the phosphorylated form of p38 MAPK, as confirmed by Western blot
analysis. Following incubation with DNFB, THP-1 mRNA levels of the metabotropic purinergic
receptors P2Y2 and P2Y11 are unaltered, while there is a decrease in ionotropic P2X7 mRNA lev-
els. Treatment of THP-1 with G protein coupled receptors inhibitor suramin, prior to exposure to
DNFB, partially reverts the induced expression of IL-1β and IL-8. This effect was however not observed
when a P2X7 specific inhibitor, AZ11645373, was used. Taken together these results indicate that
skin exposure to DNFB rapidly lead to ATP release by keratinocytes, which in turn may activate
p38MAPK leading to a subsequent DC maturation. Finally, both metabotropic and ionotropic puriner-
gic receptors seem to be involved in this process.
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Response of normal human keratinocytes to Demodex mites
N Lacey and FC Powell Clinical Research Centre, Department of Dermatology, Mater
Misericordiae University Hospital, University College Dublin, Dublin, Ireland
Human Demodex mites are regarded by most investigators as commensal organisms, occupying
two niches in the pilosebaceous unit of man and cause no adverse effect to the host. The role these
mites play in the bio-balance of the skin has been largely ignored. As a result there is no satisfac-
tory conclusion on what role these mites may play in human skin diseases. Their numbers are
increased in papulopustular rosacea, where an aberrant innate immune response is suggested to
induce the clinical features. In this study we sought to evaluate the potential of live Demodex mites
to mediate an inflammatory response. Live Demodex mites (n= 25) were extracted by gentle manip-
ulation from skin surface biopsies by fine forceps and co-cultured for 24 hr and 48 hr with normal
human keratinocytes (NHEK). The response to live Demodex mite stimulation by NHEK was assessed
by employing Human Toll-Like Receptor Signaling Pathway PCR Arrays evaluating 84 genes cen-
tral to TLR-mediated signal transduction and innate immunity. Multi-Analyte ELISArrays were utilised
to evaluate human inflammatory cytokines and chemokines. In this study we found a significant
increase in mRNA levels of TBK1 at 24hr and IL1α, TICAM1 at 48hr. On a protein level at 24hr pro-
Inflammatory cytokines IL1α, IL1β and TNFα were increased in comparison to untreated control
cells but did not reach significance. At 48h there was a significant increase in GM-CSF levels. These
results indicate Demodex mites have the potential to promote inflammation and this may be through
a TICAM1-dependant pathway.
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Propionibacterium acnes induces a dose-dependent activation of cultured human keratinocytes
K Szabó,1 G Tax,2 E Urban3 and L Kemény2 1 Dermatological Research Group of the Hungarian
Academy of Sciences, University of Szeged, Szeged, Hungary, 2 Department of Dermatology
and Allergology, Faculty of Medicine, University of Szeged, Szeged, Hungary and 3 Institute
of Clinical Microbiology, University of Szeged, Szeged, Hungary
Different external stimuli induce coordinated signaling events in keratinocytes, and this ability is
crucial for these cells to discriminate between friend and foe. Upon these changes keratinocytes
get activated, and the cells need to make decisions how to respond to the detected stimuli. When
these events get disturbed an altered state will lead to the development of skin diseases. Earlier we
have investigated if similar processes also play a role in acne pathogenesis, and followed the mRNA
expression changes of selected genes (IL-1α, TNFα, TGFα, K6, K16, ICAM1, VCAM1) implicated in
keratinocyte activation in immortalized keratinocytes (HPV-KER) in response to Propionibacterium
acnes (P. acnes) treatment. We concluded that the bacterium is indeed capable of the initiation of
the activation program which may play a role in the pathogenesis of acne. Currently we are ana-
lyzing if the activation is dose dependent by treating HPV-KER cells with the P. acnes 889 strain at
different multiplicity of infection (MOI=25, 50, 100, 200, 300), and study the corresponding mRNA
expression changes of TNFα, IL-1α, and the negative regulator of NF-κB signaling TNFAIP3. The
mRNA expression of these genes increases dose dependently in the 6-hour samples. These appear
to be transient using lower MOIs (25, 50, 100), whereas at high MOIs (200, 300) they stay elevated
still at the 24 hour samples. Under these conditions the P. acnes 889 also induces increased pro-
liferation and cell death. Whether these effects are strain specific is currently being investigated.
These suggest that P. acnes is capable of the induction of keratinocyte activation, but its extent
depends on the applied strain and the bacterial load. The studied pathogenic strain (889) at high
loads induces atypical keratinocyte functions (hyperproliferation, abnormal differentiation) also
observed in vitro in acne pathogenesis.
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The ability of components in NZ honeys to stimulate monocytic cell lines and primary blood
monocytes may influence honeys ability to aid wound healing
RC Schlothauer,1 S Gannabathula,2 GA Steinhorn,3 JM Stephens,3 M Skinner,2 I Sims4 and
GW Krissansen2 1 Institue for Innovation in Biotechnology, The University of Auckland,
Auckland, New Zealand, 2 Faculty of Medical and Health Sciences, The University of
Auckland, Auckland, New Zealand, 3 Comvita Innovation Ltd, Auckland, New Zealand and 4
Industrial Research Ltd., Wellington, New Zealand
The process of wound healing is a complex physiological and biological process involving a series
of overlapping chemical, cellular and biological events involving both degenerative and reparative
phases Medical honey used for wound healing has well-established anti-microbial properties, and
now proinflammatory and immunoregulatory effects are reported as well. We have for the first time
identified honey-derived arabinogalactan proteins (AGPs) as a new proinflammatory bioactive that
stimulates TNF-α expression by monocytes. NZ kanuka honey seems to have superior ability to stim-
ulate monocytic cell lines and primary blood monocytes to produce TNF-α, a factor which pro-
motes the early stages of wound healing, and increases wound strength Agar diffusion and rocket
gel electrophoresis assays were developed to measure AGP content. As proof-of-principle they were
used to measure the levels of AGPs in different commercial honey samples. The amount of AGPs in
different honey types vary considerably. Kanuka honey has high concentrations of AGPs, kowhai
honey has intermediary concentrations, whereas manuka and clover honey have the lowest con-
centrations. However the levels of AGP measured by ELISA do not always account for the amount
of TNF-α released by monocytes. In search for additional honey bioactives we focused on apisimin,
a functional 5.5 kDa peptide in Royal Jelly which forms a complex with the AGP. Synthetic apisimin,
like AGPs, is able to stimulate TNF-α release from monocytes in a concentration-dependent fash-
ion, albeit it was less effective then AGP, when used alone. However, apisimin synergizes with AGPs
to produce increased levels of TNF-α by monocytes which is a novel discovery that may have com-
mercial implications on the development of honey based wound healing devices.
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Interferon γ Increases Toll-like Receptor 2 Expression in Primary Human Keratinocytes in a
Concentration Dependent Manner
A Ljulkina, E Proksch and R Panzer Clinic for Dermatology, Allergology and Venerology,
University Clinics Schleswig-Holstein, Campus Kiel, Kiel, Germany
The innate immune system supports the physical skin barrier in antimicrobial defense. Human ker-
atinocytes constitutively express various members of the toll-like receptor (TLR) family important
for innate immunity including TLR2, TLR4 and TLR5. TLR2 recognizes pathogen associated molec-
ular pattern of gram-positive bacteria such as lipoteichoic acid. TLR4 recognizes lipopolysaccha-
ride, a cell wall component of gram-negative bacteria. The ligand of TLR5 is flagellin, a protein
expressed in flagellated bacteria. We asked whether TLR2, TLR4 and TLR5 expression is stimulated
by cytokines in human keratinocyte culture in vitro. The expression of human TLR2, TLR4 and TLR5
was assessed by realtime PCR analysis and subsequent gel electrophoresis for verification. For stim-
ulation experiments we used cytokines which have been described to be involved either in Th1 or
Th2 dominated immune responses: interleukin (IL)-1β, IL-4, IL-5, IL-6, IL-13, IL-15, IL-17, IL-18, IL-
20, IL-31, interferon (IFN) γ, tumor necrosis factor (TNF) α and tissue derived growth factor (TGF)α.
We found a significant upregulation of TLR2 expression in keratinocyte cell culture especially by
stimulation with IFNγ. The effect of IFNγ stimulation was concentration dependent with a maxi-
mum response after stimulation with 40 nm/ml. TLR4 expression was not stimulated by the cytokines
tested. As IFNγ is a typical Th1 cytokine it may be responsible for the induction of TRL2 expression
seen in psoriatic skin.
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Vitreoscilla filiformis extract decrease pruritic mediators involved in skin disease
C Kempkes,1 A Guéniche,2 F Cevikbas1 and M Steinhoff1 1 University of California San
Francisco, Dermatology, San Francisco, CA and 2 L’Oreal, Charles Zviak Center, Clichy Cedex,
France
Seborrheic (SD) and atopic dermatitis (AD) are frequent chronic inflammatory skin diseases char-
acterized by pruritic flares subsequently leading to eczema, erosions and/or scaly lesions. Intense
pruritus and scratching are important initiating/aggravating factors in the pathophysiology and main-
tenance of SD and AD. In both, dysregulated innate and adaptive immunity as well as infectious
agents play a role in disease pathophysiology and lead to serious impairment in the patient’s qual-
ity of life. The interactions between sensory nerves, keratinocytes, activated endothelial cells and
skin-infiltrating immune cells are crucial for pruritus induction by the release of neuropeptides,
amines, proteases, arachidonic derivates and cytokines. Thus, compounds capable to inhibit secre-
tion of inflammatory and/or pruritic mediators may have a beneficial role in SD and AD. Vitre-
oscilla filiformis extract (VF) has been demonstrated to exert anti-inflammatory and moisturizing
capacities by a poorly understood mechanism. Therefore, the aim of this study was to examine the
impact of VF extract to down regulate gene expression and/or release of inflammatory and pruritic
mediators from cells critically involved in AD and SD. To mimic colonization or infection of the
skin with bacterial or fungal agents during SD or AD, keratinocytes, endothelial cells and T cells
were treated with LPS (gram-negative), LTA (gram-positive bacteria) or zymosan (fungus) in vitro.
Indeed, VF was able to down regulate RNA expression levels and secretion of important inflam-
matory and pruritic mediators in all cells after LPS, LTA or zymosan stimulation. For example, VF
directly inhibits generation of TSLP and IL31, both key cytokines involved in pruritic disease. These
results bring some new information about the mechanism of action of this bacterial extract that will
be confirmed in clinical trial.
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Susceptibility of bacteremia derived Staphylococcus aureus strains to different epithelial
antimicrobial proteins
R Gläser,1 B Köten,1 U Meyer-Hoffert,1 K Becker,2 R Podschun3 and J Harder1 1 Department of
Dermatology, Venerology and Allergology, University Hospital of Schleswig-Holstein, Kiel,
Germany, 2 Institute of Medical Microbiology, University Hospital of Münster, Münster,
Germany and 3 Institute for Infection Medicine, University Hospital of Schleswig-Holstein,
Kiel, Germany
Staphylococcus aureus is a major human pathogen and the most important cause of life-threaten-
ing bacterial infections like bacteremia and sepsis. These infections are often caused by S. aureus
derived from the own epithelial microflora. Antimicrobial proteins (AMP) such as human beta-
defensin-3 (hBD-3) and RNase 7 protect the skin and other epithelia against infections and are highly
active against staphylococci. The aim of this study was to determine whether S. aureus strains from
sepsis patients are less susceptible against various antimicrobial proteins than strains derived from
age and sex matched S. aureus colonizers (control strains). S. aureus strains derived from bacteremia
patients (n = 14) as well as control strains were tested in parallel for their susceptibility to different
AMP (hBD-3, RNase 7, psoriasin, lysozyme) by agar diffusion assay and microdilution assay. In only
two cases, the sepsis strains were less susceptible to hBD-3, RNase 7 and psoriasin compared to
the S. aureus strains derived from S. aureus colonizers. In the remaining cases, the S. aureus strains
from sepsis patients showed equal or even more susceptibility to the tested AMP. In summary, our
data indicate that S. aureus strains causing sepsis are not more susceptible to the investigated AMP
than S. aureus strains derived from healthy S. aureus colonizers. Although we can not exclude a
potential relevance of other AMP not tested here, our results suggest that the onset of sepsis may
not be linked to a different susceptibility of S. aureus to skin-derived AMP.
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